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where the particles of air can cut no figure, as, for instance, in
vessels and tubes from which the air has been exhausted.

Experiment shows further that these two reflections are of
almost equal intensity, and that in various transparent bodies
this intensity increases directly as the refractive index. Thus
we see that reflection from glass is stronger than that from
water, while in turn that from diamond is stronger than that
from glass.

I shall conclude this theory of refraction by demonstrating a
remarkable proposition depending upon it, namely, that when
a ray of light passes from one point to another, the two points
lying in different media, refraction at the bounding surface
occurs in such a way as to make the time required the least
possible; and exactly the same thing occurs in reflection at a
plane surface. M. Fermat discovered this property of refrac-
tion, believing with us and in opposition to M. Descartes that
light travels more slowly through glass than through air.
But, besides this, he assumed what we have just proved from
the fact that the velocities in the two media are different, viz.,
that1 the ratio of the sines is a constant; or, what amounts to
the same thing, he assumed, besides the different velocities,
that the time employed was a minimum; and from this he
derived the constancy of the sine ratio.

His demonstration, which may be found in*his works and in
the correspondence of M. Descartes, is very long. It is for this
reason that I here offer a simpler and easier one.

Let KF represent a plane surface; imagine the point A in
the medium through which the light travels more rapidly, say

air; the point C lies in anoth-
er, say water, in which the speed
of light is less. Let -us sup-
pose that a ray passes from A,
through B, to 0, suffering re-
fraction at B, according to the
law above demonstrated; or,
what is the same thing, having
drawn PBQ perpendicular to
the surface, the sine of the
angle ABP is to the sine of the
angle CBQ in the same ratio as
the speed of light in the medium
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